Phosphorylation of tyrosine hydroxylase by calmodulin-dependent multiprotein kinase.
Tyrosine hydroxylase purified from rat pheochromocytoma was phosphorylated stoichiometrically by either cyclic AMP-dependent protein kinase or calmodulin-dependent multiprotein kinase from skeletal muscle, but not by five other protein kinases tested. The activity of tyrosine hydroxylase was elevated 3-fold by cyclic AMP-dependent protein kinase, but no activation was observed after phosphorylation by calmodulin-dependent multiprotein kinase. Phosphorylation produced by cyclic AMP-dependent protein kinase and calmodulin-dependent multiprotein kinase was additive, suggesting different sites of phosphorylation. This was confirmed by high-performance liquid chromatography analysis of tryptic phosphopeptides which demonstrated that the major sites phosphorylated by each protein kinase were distinct. A calmodulin-dependent multiprotein kinase that had identical properties and substrate specificity to the skeletal muscle enzyme was partially purified from rat pheochromocytoma. The possibility that this protein kinase is involved in the regulation of tyrosine hydroxylase activity in adrenergic tissue in vivo is discussed.